We can also to some extent control the formation of two-and three-dimensional networks through coordination bonds. 
However, the cost of such materials may become forbidding in real applications if a large number of synthetic steps are required. Thus, if the final properties do not depend on covalently linking the parts, it would be advantageous to let a multi-component system self-assemble in a way that creates the 25 desired relation between all the molecules. 2 Here we explore this strategy to create an ordered multi-component system inside a 2D metal-organic framework (MOF). The obstacle to this solid state self assembly methodology is that although we have a name for this, "crystal engineering", 3 30 with a few exceptions we do not really know how to do it. Thus, resorcinarenes and related molecules are examples where supramolecular solution chemistry has given some spectacular examples of multi-component self assembly, 4 and also a few materials characterised by X-ray diffraction. 5 With the use of 35 hydrogen bond "synthons", two-component and sometimes even ternary, acid-base systems can be fairly reliably assembled, 6 but without control of the overall crystal structures. The same is true for some very recent examples of multi-component selfassembly inside discrete, crystalline, cage like molecules. Moreover, on surfaces, ternary examples have been reported comprising two-component systems self assembling and then selectively incorporating fullerene molecules. 8 We can also to some extent control the formation of two-and three-dimensional networks through coordination bonds. 9 In 45 these we can use inclusion of solvents to gain some control over the magnetic properties 10 and it has been shown how between the π-systems. Although these are well recognized in the solid state, 16 they are difficult to use in crystal engineering.
We therefore need to investigate if this supramolecular synthon can be found also in other structures. but it is also clear that the molecular arrangements are not identical, and we can identify at least 16 relevant atom-atom distances that we need to evaluate and compare. This is tedious and hard to do in a consistent manner, and instead Hirshfeld surfaces 20 as implemented in the CrystalExplorer program 21 was 45 used to investigated this. In this approach a surface is generated that encompasses regions where the electron density (modelled by spherical atoms) from the molecule is dominant over the electron density contributions form the rest of the crystal. At each point of this 50 surface one can map the distances to the closest atom on the inside (d i ) and outside (d e ) of the surface, generating plots where, for example, weak hydrogen bonds are easily detected.
In a mathematically less transparent operation the properties of the Hirshfeld surface itself, such as the curvature, can be 55 mapped, and it has been suggested that the most informative way to look at π-π interactions is the shape index. 20a This number, S, is based on the sum of the two principal curvatures of the surface, κ 1 and κ 2 , divided by the their differences:
The shape index "is a dimensionless measure of 'which' shape" 20a , and for areas where the shape index have different signs, displayed as red or blue areas in Comparing the more peripheral parts of the molecules is not possible as the squeeze procedure used in the crystallographic refinement and the disorder in the crystals will produce 75 artefacts.
It should also be noted that the Hirshfeld surface approach is relatively new and when used in work such as the present communication, this means that not only the crystals structures themselves are investigated; we are also evaluating the usefulness of the method.
These interactions are perhaps not simple π-π stackings as the phenanthroline has donor properties and the C=N bonds some acceptor character. We therefore compared benzene 5 fragments having close interactions of a CC unit to a C=N-N=C or C=CH-CH=C fragment in the CSD. Of the 160 hits of the first type, 35% had C…(C or N) contacts < 3.8 Å and 19% had also the benzene and C=N-N=C mean planes parallel (α<10°). The values for the corresponding C=CH-CH=C interactions 10 were 9.5% and 6%.
An attractive extension of this approach to self-assembly would be to incorporate different metal ions in the intercalation compound and in the framework. As a proof of concept we therefore prepared the [Ru(phen) 3 ] 2+ analogue to 1, i.e.
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compound 3. Although quality problems with these crystals prevented a complete structure determination, the identical space group, and the near identical cell parameters, (a small increase in volume consistent with the slightly larger Ru 2+ ion was observed) lead to the conclusion that 1 and 3 are 20 isostructural. program, 21 showing regions of π−π stacking for a bphz link in 1 (top), and for the inclusion molecules in 1 (middle) and 2 (bottom). Shape index, S, (eq. 1) mapped from concave; red, over minimal saddle; green, to convex; blue. X-ray diffraction Diffraction data for 1-3 were collected using a Siemens SMART CCD diffractometer with Mo-Ka radiation (λ=0.71073 Å, graphite monochromator). The crystals were cooled to 153 K (1,3) and 173 K (2) by a flow of nitrogen gas using the LT-2A device. Full spheres of reciprocal space were scanned by 0.3 5 steps in ω with a crystal-to-detector distance of 3.97 cm. Preliminary orientation matrices were obtained from the first frames using SMART. 28 The collected frames were integrated using the preliminary orientation matrices which were updated every 100 frames. Final cell parameters were obtained by refinement of the 10 positions of reflections with I > 10σ (I) after integration of all the frames using SAINT 29 . The data were empirically corrected for absorption and other effects using the SADABS [27] program. The structure was solved by direct methods and refined by full-matrix least squares on all |F 2 | data using SHELXTL software.
[ 33 1750 hits were recorded having five components or more ("chemical units" ≥ 5, a total of 0.4 % of the structures in the database). We noted that many-component hits are usually found because of the inclusion of one or more small counter ion, and/or solvent molecules such as water or methanol.
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With three or more components, we searched all structures having no individual component with less than 10 carbon atoms, effectively excluding most solvents (also larger ones such a toluene). The 347 hits for the search criteria alone (("chemical units" ≥ 3 and nC ≥ 10) were individually inspected to exclude 60 counterions (even larger, such as tertiary amines, but not specific molecular ions unless very small) and solvated metal complexes, and retaining only structures having at least three components distinctively different from a chemical point of view (thus disregarding changes in oxidation state and protonation state). 65 We found only 55 structures meeting these criteria. Of this selection, 19 are calixarenes, a few contain large tetraphenyl type cations, and only three relate in any way to our compound. These are: 1.Catena-((m2-4,4'-bipyridyl)-bis(1,3-diphenyl-1,3-70 propanedionato)-zinc(ii) 4,4'-bipyridine t-butyl-benzene clathrate) a 1D coordination polymer with disordered chlathrates. 34 2.Catena-(bis(m3-2,4,6-tris(4-Pyridyl)triazine)-tris(di-iodo-zinc) perylene clathrate naphthalene solvate) a 3D coordination polymer with disordered naphtalenes. 
